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mm^] mmm 

^-':^lZlr^^tiABO^m^U:f:^itJ>( hm^^ (A=Bi, Pb, Ba. Sr, Ca, Na, 
K . #±?®fc^®V^■rtl*\ B=Ti. Zr, Nb, Ta, W , Mn, Fe, Co. Cr(3DV\"r*l 

mmmmmi^m± izmm $ ti 7^ ^ ^ ^ ±3mm t 

m^mz] mmmmmi:^m<D (1 1 d mm:^mit. mm^^mi^mm(D± 
m(Dmm:^M^^3. 5° &.r(Dm^x^&^:iii^w^t'r^m^^nzmm<D 

m^ms] mmr3nm(D hid mm:^mt. mm^mi)^mm<D±m 

m2izmm(Di^mi^mmo 

ii^^m^^inmm^m3(D\^mi!)-^izum<D^mi^mmo 
[^^3^5] ^mi^m^<D±^izmm-^nr:immmii. 

mummm(D±.\zm^-^i[\>K'Dmm^miif>mm(o±m<Dmm.isM^^2. 3° 
J^TT*Mv^fe (111) mms^x-ib^^^ jti/ ^ynnmn. 
mts.^^ ^-^i/ ^ymnmoyALizmm-^nK-D ABo^m^n-:f:^ij>( h#5t (a 

= Bi. PK Ba, Sr, Ca, Na, K , #±^^^® VN-ftl^V B =Ti, Zr, Nb, Ta, 
W , Mn, Fe, Co, Cr® V^-rtl75)^) Sr^-T -55Ssl«^M i:, 

^mmmnwm±.\zj^m $ Mcmm ^ ^ /n° i/ 9 ±.mnm t 
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hz, 5" J6ilT<^M^<^) (111) iBl^;^fiT'fe»;, fioABOgM^n^y^^Jj-f 

(A=Bi, Pb, Ba, Sr, Ca, Na, K , #±^7C^© V^•r4^7^\ B =Ti, Zr 
, Nb, Ta, W . Mn. Fe. Co, Cr(D V%-f tlTb^) ^M^t ^mMn^^MlL. 

(111) mm:&mijmm^mi^mm<D±^<Dmw.:^M^h2, s- PAnzm 
\>^r\^^^mimmm^mummm<D±iz^^^^jimt. 
mn&m 1 mmm<D±izWimmi^m^mm^^j:mt. 
mmmmmiii^m±izmum 2 ^mm ^ mm^ ^Jimt. 

mtmmmi^m^/'^ it-=^y^^^^iiiz^*):i^rjt<t ^mm±mmm<oriz 

m^ms] ^mi$^mm(D±:^izmmm^Bmir;^j:mt. 
mt&mmm<D±izmmm^m^t^jimt. 
mmmmm<D±izm 1 mmm^mmt^jimt:, 

A-9->r hUB-*)-^ h<D:i;^^<t%—:^izir7€m^'^tiAB0^m^U':fyt.ij^ h 

^jt (A=Bi, Pb, Ba, Sr, Ca, Na, K , #±?^h:*(Z) V^-rtl*\ B =Ti, Zr, 
Nb, Ta, W , Mn, Fe, Co, Cr®V^T4^*^) (D^mMi^m ^WsMm 1 mnmO) ±iZ 
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IfflH^ 1 S: v'N" 3? - n > ^ f 5 r i: ic i y , trf IB±^«^® T;^ ic dp ^ )^ 

®_hjc?^fig-r^x^^, 

_hffi{Wlc (111) SBlRlSr^t-S^^b-f >S:9 0 %je^±-^tf3llil«^jcM&MO 
C V D(Z)^:5^i£{C J: »; iuiam 1 ^«jl®_hc?^^-r -SXSh. 
BtrlB^II«f*:M± ic SSIEII 2 S: S XS . 

MfB^ 2 s: ^ - - > ^ l t ^ -v >> ^ ±gis«4i 5: ?^^-r -5 X@ . 
mnii^m<D^-B:um^ e o o — e 5 ox:<Dmicm^-t^zii^i^mt.-t^m^^ 

[0 0 0 1] 

[0002] 
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(FeRAM) 75>^^^tlT V^-5„ 

[0 0 0 3] 

y li. mm>f-VmMM-%^V'yyV7.9i (IGFET) <J^>f 

yu~7-^ y'^^-v\zmm.'t^z.h\z^^xmm^mm'^^o 'iffg®«ji, m 

[0 0 0 4] 

^> /I ^> ^ ^ -r . 33tBi«#: ^ /N° i/ ^5? {c V % T ±g|j«® ymnmoyf^ 

[0 0 0 5] 

So 

[0 0 0 6] 

-3 ^cgH«$tlTv^5 J: ic, \^xm^\tY> Z Tj^$!MV%S i:=b 

®i:LTM;i^^>^^5^:^l^:<)^Mv^e)4^, ±aiss@i: bT^J;ili . 

[0 0 0 7] 

'^nr:L^9ymmmti^m^^t\>. ^^y'^mm±.\z.zf'^^±ymnmm> pzt 

[0 0 0 8] 
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-3 0 Or^MMT'XA^y ^ U >^flCj: ^;?^^$4^TV^Sc 
[0 0 0 9] 

_hSPtS«iM, |g 2 A* y Ti^ ^WHIC L T«lfiR S tlS ^fl«f*:^ ^ >> 

$tlTV^§. tK^AUTM^LT, T;V^-.t7A^-f[:#f(Al203) , Al^ 0 y , Al 
N , WN, SrRuOg, IrO RuO , R^O x ' x ' x ' ^^^^ x ^<^^M^ 

^fci^Ti^ ^ ^ < «ti -5 3 *^IB« 3 ti T V ^ s . 

[0 0 10] 

[#ff3^m 1 ] 

^'^m^^WA^'m 2002/0074601 -^B^^M^ 

m^'Am^^ 8/0 5 0 6 2#y1>7 l/^y h 
[#fF35cm3] 

2001-36026 #ti)i$g 
[0 0 1 1 ] 

A ^ ^ S: -h^{cffli;t S 3 ^ *'5T' ^ ^ v^„ 

[0 0 12] 
[0013] 
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C^H S: «?^f -5 » ® 

y<Uzr:;f.ij^ hmm. (A=BU ?K Ba, Sr, Ca, Na, K , ^±m^m<D\>^'rM^ 
, B=Ti. Zr, Nb, Ta, W , Mn. Fe, Co, Cr®V\-rtl*^) S:^-rS*\ 

(1 1 1) BBfSl^filSr^f SAB02^n^X:!57-r h^lJ^Sr^t LT Vn5 3!i\ 
[0014] 

mmm<Drizmirj:mt.. tais^i#«M$:A^?-->^^f -sziiitcjiu, mm 
±mmm<Dr:^iz^^j'^t/^rmmm^mm-t^j:mtt:mhx^*). 
mmmmm(Dmmm^^o. i q nm&.rizmmLK-Dmmmimnmo) a 
1 1) m\^:^&^mm^miii>^mi&<D±m<Dmm:&m-^^2. 3° &.rizm\i^xm 

mm^mni^m^. A-9->f hiiB-9--f h<D^prjt<^^-:^izir^'^tiABo^m 

^U-^^:^^ (A=Bi, Ba, Sr, Ca, Na, K , #±^^^® V^-r4^*^ 

, B=Ti, Zr, Nb, Ta, H , Mn. Fe, Co, Cr®VNftl*^) lzm^-t^i)\ 

mmmmm(Dmmm-^^o. 7 9 nmj^iiTtcj^^u, mmmimmm^^c v 
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xm^i^r (111) m\^^m-t^^i^>(y^9 o%Je^±■^*^i:S3^>^ 

[0 0 15] 
[0 0 16] 

mmm.-^fi^o. 7 9 nmj^<T®^«Ji®±ic (111) m\p\i5mmm. 

V%-5(Z)T', =^r^A°i/^Tg|S«®<Z)i:lC?^^$tlS^flSflcM<D (1 1 1) iBlRi:^ 
[0 0 17] 

$e>{c, ^^ASy^tcJ3VNTTaP«M±fc?^^$4x-5?£SI«#:M(Z) (ill) 
[0 0 18] 

^mUntf^ ^ ^ S T§P«M 5:?^^ L/. ^ ©±ICM O C V D ^{C J: y !^SIS#^M S: 
(111) SBf^^^-rSiJ^l^^f 0%jeilJ:-^tJ^fl«^M(^?^ 
fi&*^Brieic;&So z:®^-^, (S«?aM) S:6 0 0~65 

[0 0 19] 
[0 0 2 0] 
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1 <DMm(Dmm) 

s 1 -El 7 It. :^^m(D^ immmmiZ'm^i^mmimmm<Dm^jim^^'r 

[0 0 2 1] 
[0 0 2 2] 

01(a) ^cfev^T. ^mi/vny ^^m^ mmi<Dmmiz{t. locos ( 

Local Oxidation of Silicon) ^^IC J: o T^^^JMlie^^ 2 7&^?^fig$ tl-So 

, m^^mmmmz HLX. ST I (Shallow Trench Isolation)#^$:Jj5M LT 

[0 0 2 3] 

m^^mmmm 2 ^ mm l ^ ^ ic. i/vziym^i(Dii^viz)vmi^At.mm 

m^mm ^ mm LxmA-t^:r.tiz^v. ^ ^ u 12 ;imm a <D'^^mm iz^^x. 
/1 3 a ^mmv. mmm^mmB(Df^jSLmmizn^x,jv3 b &?^^-^s„ 

[0 0 2 4] 

fjtiS. EI 1 -0 7 tCiSVNT, P '^7x;i/3 a(^)-gPi±#li^SLT^g7b^tlTV^-5„ t 
[0 0 2 5] 

T' >?f - h mmm 4 tvxmm^n^iyvnym^m^mm-t^o 

[0 0 2 6] 

^JClC, ^^^|timii^lg2^tJfy-- hmmm4 (D±\Zi^m^BXim^mW(DtyV n 
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[0 0 2 7] 

:?l^U-fe;i'fIJgcA-eii> p "i^x^l/S a±lCli2o<D>!f- NS^5 a, 5 b A-^^ 
[0 0 2 8] 

J^iZ. :^^U-k)Vm^A(D l-D<Dp^ 3l;V3 &(DZ)'^. >!f-h«^5a, 5 b 
2 (Z)y-:^/FP>r>ilJS:Sl|l,.||2(DnM^M#;*fetS:tBJ|lc7 a, 7 bjSttJf^ 

[0 0 2 9] 
[0 0 3 0] 

t/U n>«;Kl, ^d^^a-itimii^i^a^yj^^- hS®5 a, 5 b, 5 

- h «M 5 a ~ 5 c (D^mm^izmmmmm e l rj^i-c ^ <Dmmm hlx. 

[0 0 3 1] 

SPjIC, p 't7x;i/3 a±®>^- h«^5 a, 5 b JS:t>*MM$eiiiM 6 SrVX IC 

bT> mi. m2(Dnm^mmmm:mm7 a, 7 h]kxfm3(Dnmyf^mmmm:m. 
miznm^nm^-( :ty^i[iA't^ z tiz^ u nm^mmmmm^LDummz 

•t^o *7^. n'i7x;i/3 b±(Z)>!f- h«S5 cS:WMM^Ii^6 $:VX^lCLT 
pM^M%Ji£tS:fIJSc8 a, 8 blCpM^M^fe$:>f:r>tiAi-.5 3i:lCj:»J pM^ 
M%*£Si:fIJi?8 a, 8 b %LDD#itlCf -So 
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[0 0 3 2] 
[0 0 3 3] 

7 b tm3(Dnm^mmmmmmt.^- hmm^ b $:^i-sm2(DnMos 

ms &, 8 bi:y-hm^5 c^r^^-rspMOS h'^>s;?:^^T3 a^mmti^fi^y 

[0 0 3 4] 

-mi otvxm^itmm^ttyvny (sioN) m^mm-t^o 

[0 0 3 5] 

TEOSitf7.^m\'^^:f^X^CyDmiZj:V. m^i^Vziy (SiOg) 

m^mi. 0 fim(Dm^iz^ML. :i<Dmitiyv^ym^mi(Dmmmmmi i 

[0 0 3 6] 

^v^T, mi<Dmmmmmi i<Dmm^^mti^x. ^&(D^mw^m%^xm 

MMBMrni l(D±m^itmmUmm (CMP ; chemical Mechanical Polishin 
[0 0 3 7] 

[0 0 3 8] 
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MS: 2 o — iooriiL. ^^yA^fqizmA■t^rJl^yiS>(.<om,M^ i o-s 

A-C'-SrO. 2~4. OkWii-rSo J: e) &*fSr;i/^ :^M(^I^ 

4f^C|$S^$tl-2)t;^DT'^i7S;V^J^)^ 5~100nm, ^ <>) ^t. h < it. 5 — 

[0 0 3 9] 
[0 0 4 0] 

mz. 01(b) izm-r^oiz. mmmi2±\z^ m i (Dmmmi ^ tvx-:f^ 

5^"^ (Pt) SO'-SOOnm, MpLlt 15 0 n m(©^$ tC?^^-t<5„ 1 

•v>Ap^icAtifc'>u n^s^i ©tSMS:*?; 1 0 ox^nv. ^^y^mizmA-t 

[0 0 4 1 ] 

3(Z)^/^3®T'tt. mmm \ 2±(Z)Ptm<z)^^iis© d i d iBini;&&©M^«, 

2/U ^>a«l±®(Z)fi^£:&l^a*^e> 2. 3;gJ&^T^cMv^Tv^s<. ^js. :^mmm 

[0 0 4 2] 

-e^^lC, 0 2(3) {C^-rj:e)lC, 5Sfl««J)ll 4 ^ bTJ^S 1 0 0-3 0 0 
nm, 2 0 0 nm(D^^>^i;;b=r>^^ (PZT; Pb(Zrj_j^Ti^ )03 , 

o<x< 1 ) m^RF:'sAy^miz^'')mi(Dmnmi 3±izmm-t^o 

[0 04 3] 

2 0 0 nmc^PZTJl&^figf S^f4^ilUT> M^lt. v^A^y ^ A^- S: 
IkW. f^^>7^'|^^C#A•t"5r;H^>(Z)^^S*S: 2 Osccm, x^KMSSrsox:. ^ 
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[0 0 4 4] 

^^3, ^fl«#:M 1 4 -e<3Df[&{C. MOD (metal organic depos 

ition)^?K$:Mv^fcx^f>;^-:/^. MOCVDC ;&*i^McvD) 

PZTJL^A^iC, P ZTiZ^y'$ty (La) , 7.huy^0 2>, (Sr) , ;?7;i/^>'i7A ( 
Ca) C0<}^/Jt< il% l^<D7Xim^'^tim<^P ZTmUn-^. SrBiglagOg (SBT. 
YD , SrBi2(Ta,Nb)20g (SBTN, YZ) ^©BiM^^^lit'fb-^i^^ ^CD^CD 
^M^-fbi^S^Mm^t: & MM L T =b J: V ^ „ 
[0 0 4 5] 

^V^T, 4 SPZTM(D||lil|@(3DT--;U^S^bT 

(D^i^X'^mm^M (RT A (Rapid Thermal Annealing)) $:^fe)o ZICD^^. m 
^#H^lC{i, ®?^;^fXS:§^*5 Occ/min. , T;i/lf>*'>^ ?:^fg* 1 . 9 5 U 
h;i//min. T^A-rSo Zl©||l[lISc?)PZTT--;i/lCJ:y TZTrnTb^SSa-ft: 

[0 0 4 6] 

^V^T, ig2(b) lC^t-<l:e)iC, 4®±{C||2®#«j^l 5 ilL 

[0 0 4 7] 

vV}L\^x>{^)v^h. (ir) srfflvA. 9 - >f v V - ^ - 

2. okwi:-r-g> = 

[0 0 4 8] 

Z1©^IC, |g2iii@®T--;b^Si:bT, ^^#H^tfiT'^aS7 2 51CS^ 
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U>yh;i//min. T'#At-^o 3 2 [aScZ)T--;L'^StC H 2 

[0 0 4 9] 

rcD^^JlT'tt, l|l®^«Ml 3_t(5DPZT!SilS^lll 4® (1 1 1) BB|6l 
[0 0 5 0] 

03(a) lC^-rj:e)lC, m2©^«Ml 5 $:A^-->'i^"r<5 3^{C<}: 

y ^ ^ u -fe A^mm A (Z)^^:9'^jiieii^i^ 2 (dj:;^ tc ^iiit ^ ^ a y ^ ±mnm 1 5 

i/^±SISSMl 5 a(Z)TtC^>^7N°^^il«^i^l 4 a $:?^^-r-5a ^-^/N'i/^fl 

So 

[0 0 5 1 ] 

^©^{c. 03(b) iz^-t<i:oK. ^^j-ii/^^mnmi 5 a. ^^/-^t/^m 

^{CJ: y^2 0~5 0 nm@M©J^$lC?^lKf So =3p^>'^ 

M^biE^bi/U ^>M^i^ S:ffiV^T*;J:V^o 
[0 0 5 2] 

M^i^Mi 6, mi<7^mmmi 3M^mmi 2$:7\°^-->^t-s3^fca:u 

, ^ll5C(^^-vAS/^±g|Sm@l 5 a^TT-feoTt?- (>f- (DM^ 
^.'li/^TIfUm^l 3 a;()^?^^$tiSo mMMl 2 AS/^TSPm® 
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[0 0 5 3] 

[0 0 5 4] 
[0 0 5 5] 

■tSc ^(Dmiti/V nymit. TEO S $:MV^TCVD^^CJ; U?^^$tl^o m 
[0 0 5 6] 

^nm, l|2(Drr>^^7 h;j>-;H 7 a, 1 7 b fej^^f S ^1 IrI^IC, Hi, 

H 2 ® p M^M^Mfl^ 8 a , 8 b®_h{c^4x-?til|3, |g 4 ® n > ^ ^ h /J^ 
-;H7c, 1 7 d Sr^^-r-So Se>lC, ||2Mr4/iifiii^Ml 7&0?SjA-Ml 0 

mLr=.m^<D±izm5<Dny^^ h;jx-;n 7 e ?:?^^-r-&o 
[0 0 5 7] 

S|l®n>^ij7 h/}N-;n 7 ali. ;*^Ui2;HIi|lcA{Cfelt-5 P ^7ai;b3 a® 

nm^*)izmm^ti^nm^mmmmmi$c7 a<D±izm^^n^. ^r^. ^20 

3>^^h^-;i/l 7b p '^7x;i/3 a(^)t^^:ft^C^V^T 2oCD>!f- hm@5 a 

, 5 h(DmizWitn^m2(Dnm:^mmmmmm7 h<D±izmm^n^o 

[0 0 5 8] 

MV^T, mi^^5(0zty^^ h;J>-;H 7a~l 7 e « i: H 2 M ISiliei^l^ 1 
7±iZ. mm2 0 nm<D^'Sty (Ti) mtmm^ 0 nm<Dm^t^^y (TiN ) m 



ai£E# 2003-3034254 



#2 002 — 316733 



[0 0 5 9] 

^^K. Tim. TiN I^S:OTi^S:CMPi^lCj:yiff|gLTll2®M^$6ii^mi 
7(Z)±®:^)^p5|^*i-^„ ZltltCiU, lll~l|5®=i>^^ h/jN-;i/l 7 a~l 
7 e d|^lC3^$ti;tTim. TiN Mj5:OTjl^^tl-?tll|l 5 ^ 
1 8 a~l 8 e ilLTdSffif-Sc 
[0 0 6 0] 

[0 0 6 1] 

t-f. n 1 5 (D^mffi^^ ^i8a~i8ei:m2 Mmmmm 1 7 

[0 0 6 2] 

?^ic> mim±.mt.^2mmmmm:ii ^^'^^-=^y^'^^^t.\z^^}. 

A't/^±aJ«^l 5 a(D_h{C||6(Di3>^^ N/i>-;i/l 9 a S:?^^f = 
[0 0 6 3] 

i^V^T, ^^#ffl^cfiT'J^5 0 0 — 6 0 0°C, 6 0 ^^j^RcZ) T- -;i/{C J: o T ^ 

•^/ii/^ii««iMi 4 a.^mm.-t^m,mmiif>mi 4(Z)M^'f£S:iii^$ii:-&o ^cz) 

mi~ll5©^«'|4:/^y 1 8 a-l 8 e ^m^t ^ 9 y ^ Ts^r > (DWiit 

itmit m±m \z^'Dxm±^n^. ^(Dmim±m\%'mQoyny^^h-its-)\^i 

[0 0 6 4] 

^©^ic, 'm2.m^mmmi 7±i:iii~ii5®#stty^y 1 83-186 

±i:l|6<D3>^^ h;fN-;i/l 9 a|:%lC^Mm$r?^fRi-'5„ ^MIlilbT, 1^2 

Mr^iife^mi 7±T'Mx.iiMiPi 5 0 Tim(Dmt^^y{Tn) miLmw-^ o o n 

m®r;i'.^-'i?AJ^i:mj*5 nm(7)Ti^i:m^l 0 0 nm®TiN m^mK^WL-t 

So 

[0 0 6 5] 
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T, ^l~||4®T;i/^-':7AiH^2 0 a'-2 0 d il^^-ffi/l^y K2 0 e 
[0 0 6 6] 

^^u-fe;i/MJg?Ai^<Dmi ®r;i/^-'^7AiB^2 o aii. m i <3D#mffi->^^^ 

1 5 a ilHl 1 8 a Srm^a^ftCg^Mt-So rtllCcfcU, =Sr-V/^i/ 

5 ali. ||l(DT;b^-'t7AiB|g2 0 a ilH 1 <Z)#«ffi ^ 1 8 

e p3(Dm 5 (Dmm^-:^^ y 1 S e &jtLT^-VAi/^TaS«#l 3 a tCg^M^^X 

So 

[0 0 6 7] 

US, ii4®T;i/^-'i7A@B^2 0 c, 2 0dii, "^n^nmmmmM^BO) 

113, ||4<D#«tt:;/'^y 1 8 c, 1 8 d $::^LTp§5!^M#ll£iS:MJ|lc8 a, 8 
[0 0 6 8] 

^^U-fe;i/fI^A|^®#«'f4A«y K2 0 e li, ||2®#«tt^^^l 8 h(D± 

2(Z)nM^M^i£ifi:MJi!c7 b ^m^mizmm^^r=:&)izm^-^n^a 

[0 0 6 9] 

mi-^m^commz o a~2 o dRv^mn^^^^z o e ^mm.hr^mz. s 

[0 0 7 0] 
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[0 0 7 1] 
[0 0 7 2] 

M^ik^mtLx. WLit^^y (TiOg) mh^^b^^^-^(pto) mt.r)\^^±(.k\^ 

O3) l^®V^i'4^3b^S:Si02m±^C?^^bfeo 
[0 0 7 3] 

-^bX, >>U3>«;^, SiOgM, AI2O3 ll(D«M«^$:^l®MMi:L^= * 
[0 0 7 4] 

2 0sccni, mW^m^^Wi. XA^y ^^fSS:4 0#lC|S:^Lfco >^.>'\'^y ICM V^ 
[0 0 7 5] 

tcL. xA^v^co^#i:bT, A-f T:^At7-S: 1. Okw, r)\/z[y-»y.mA^^ 
6sccm, 1 4 4sccm, S: 3 5 0 "C , ^ ^r^S: 1 9 

[0 0 7 6] 

m3(Df*$4®Ti02mii, ^JE5^^>Ap^T'Si02m±{CX>'N-y ^ICJ: U J^^Stl 
fe^S2 0 nm®TiMS:^ii}&II|^MaiCJ:y^>fb-rSZ:illCj:y?^f!gStlfeo Ti 
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(D7.A^y ^Oy^n-hhX. n^y7.)^^-nsL^. 5 9kW, T;b^>;t/>^??g4& 5 
Osccm, :^A°^y ^^r^^ 1 1 #{c|g^b7to >^ ^ tcM v^ e> 

SS:7 0 0r, T;b:l>:)5f;^SSi^2 y h;b/min.. 2 0 cc/m 

in. , jia.a^fSS:6 O^PtC^^bfe, 
[0 0 7 7] 

^LT. ^1 ©MJl^OAlgOa H 2 (^)^)|SF©PtO ^3®^)|Sf(J[)Ti02M<Z> 
^ti-rtl®±lC, K^^-V^Af^T'lsIC^^OX/l^y^fJCi:*; y/'^^:^ (Pt) M 
S: 1 5 0 nm®j?$lc?^fifeLfeo bT, A^TXAt7-S:1 

kW, T;i/i3'>;!3*;^.§gM$: l l Ssccm, ^^^M^S: 1 0 0°C, ^^r^$: 8 4 

[0 0 7 8] 

■?-O^JC, ||l~f|3(©t^5|8^®=&'5r<DPt|^^CoV^T, (111) ief«tl®n^y:^ 
fi$:Mv^T2 0/0^lC<fc yM^i-€)o BPt), Pt|l<?) (Ill) SBl^Sr^fSSM 

ofcr-^A^«:^i:^s 2 e = 3 9. 8' #jfi{c 2 e / e :^S:@^LT':7ai7N&& 

fevjfe^^ej (1 1 1) mnmM(j>\^-'7^m%-t^%7.^^ym^w^m\^f=.. z. 

ti{cj;U, z x^^>(7)fe^U:^Mz i: (ill) @B[^5S-g(Z)M# 

liHI 7 ic^-t i: e» i: ^ o T^o 
[0 0 7 9] 

EI7lCJ:tl«, lll~^3®^^|8^®M«l5t^C0V^T, (1 1 1) 

@H|ol5tM(Z) n > ^*:?!J - ^^'cD^Mffi ^ VAjlilC#(f ^ hPt/AlgOg, Pt/PtO, 
Pt/TiOg i:^-5o 

[0 0 8 0] 

^l~ll3®^J|8HC^^^-:M^$:?^^-r'5Btf{C, AlgOg PtO Ti 
0 X McD^tl^tl(D^®®im$ Rms§:M^L;t^3 6, EI 8 tC^f J: e) ^MUt^^ 

AlgOg I^CDRmsliO. 2 8, PtO j^(DRmsliO. 4 3, TiOgJ^CD Rmsli 
1. 8i:^:ofeo 

[0 0 8 1] 
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-eZLT?, m-HSCD^JlBf^AlgOg . PtO , TiO ^ ©^tl-^tlSrPtm^lSiOgM 

^mM^-&^t^^(DmMMtL. Ptm(D (i i D m\^<ou^y^yi^ij-:f(D^ 

e>tife. Ei9{cj:*iii, ?tm(D (111) mm(Duy^y'!fiu-zr(D^mmiim 
mmmm<DRmst<Dmizw.mmfjimmm^t^^*) . ptm<D hid m\^mtm 

mm(Dmmm-^iziz^ <^:^L, m^m-^R^st)^4^^<f£^i^i^?tm(D (i 1 1 

[0 0 8 2] • 

mMm±(D?t<D!^Bm\^<Dm:^mt (i i d t-^So m^x. &s±(D^^fjt 

[0 0 8 3] 
[0 0 84] 

?^IC. mi. m2;S:t)fm3(D^f5|-®#^(Z>Ptli[±lCPZTJ^$:X7^>y ^{C<fc y 
2 0 0 nm<Z);S${C?^^b, ^7iiD^^S^«T#KMcD P Z TM^C-|1I @ CD^ 

112, ||3®M5i8KD-etl^tl(DPZTl^® (1 1 1) m\^(Dm^^Wmiyt:L. 
[0 0 8 5] 

IkW, ^•V>A|^lC^Ai--5T;i/ir>®?lg*$: 2 Osccm, S«MS$:5 0t:, ^ 
->y^y hhLTPZT, )iE?^f!g^ra$:3 1 5#i:-r-5o *fc> -ia@®^^S^ 
^HLX. mm:^ :^tf^m,M ^ Occ/min. , T;i/:1>;?/X;^'5g^4l . 9 5U>yh;V 
/min. T'#A$tlfc^^#ffl^fpT'««m^5 8 AUHft^r^ 9 0 #r^lC|3^ 

[0 0 8 6] 



1 9 
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lC^A-rST;Hf>:35fX(Z)^4$:$«Jl 0 Osccm. mm (Og) 5 6 sc 

cmiib, ^-y^y hi:LT-r U (Ir) $:Mv^. ^ h • S«^JcR3in 

•r<5A-i7-$:,1i<j2. OkWiifSo 
[0 0 8 7] 

$e>lC, — UT, iEII;!/X;btS^*2 Occ/min. , T;i/dr> 
:jJ/;^*^??^*2 U h;Wmin. T'^A^ ti:ft^^#H^cf T'^^iSS 7 2 5 1:, 
185^1^2 0#r4lct3^i-S„ 

[0 0 8 8] 

mi. 02, ii3©MJisf(DPZTi^®-€-ti-?ti(Z) (1 1 1) mm<D!^m^nm 

tSfefelC, #PZT|^® (1 1 1) m\^<DU y ^y ^Hj -Zf^m^h. ^<D^ 

mm^^i^r:^o "tomtit. 4m^-:i-xmmMmn^m^^x2e/'emiz^*) 

m^T^o mt., PZTJ^c^ (111) i2lBl$:^t- 3tM®tf-^:^^«Ai:^'5 2 
e = 3 1° #jfi{C2 0/e:^$:®^LT'i7x7N&fefey;fc7t)'5P> (111) @eipl5fi 

fji:zf^^-f'm(Dz7.^^y<o:^i5Vnmx t (ill) iBlRl3t^<Z)H^*^#e>4x 

[0 0 8 9] 

Ell OtCcfctlli, Hi ~||3©|*!f4(3DPZT|^(Z)T(Z)M^jtlCOVNT, PZT 

1^® (1 1 1) m\^mm<ou y ^y ^itj --^(D^mm^^^^ <-t^mKmiif^ n 

Pt/AlgOg, Pt/PtO, Pt/TiOg il^So fefe U Z V^t5 if 

(111) mM'^&K^J^^. 
[0 0 9 0] 

||l~m3(D^J|SKJ>^tl-??tl(Z)Al203 PtO 1^, TiOgK^r^^Mi^ b 

T, 0 8(Z)M^tcso'^, ^mM(Dm^m^ tp zTm(D hid gHi^on^y 
^y^:^-^(D^mmt<Dm^^:fuy h b^tii^^im i {c^-tj:^)^^^?^*'^ 

[0 0 9 1] 
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•01 iicitili, PZTJ^(Z) (111) m\^<Duy^y^ij--:f(Di^mmt^ 

mmm^(DRmst(Dmizm.mm^j^nmm^t>'^&v. pzrmo) (i i d mm'\^ 

(Ill) i2l^;^^®»^g®M;?f^I*^^(3D-r4X7bMN$<J&-SrilA^:b*^-5„ 
[0 0 9 2] 

)|8F^lbTPZT, ^V^^j:Ca, Sr, La<Dii?7& < i: =fo 1 O 5: K- ^ b ^ P Z T, ^tc 
^iBiM^^#^t^b^#|J&ifS:M^C#^fT^^-5o Ca, Sr, LaJg^^O^c 

m&PZ TliElC K-::^LT^^S#:#ttS:lRlJiSi±'5 3il$:Sfti5^}to ^LT, Ca 
, Sr, LaJ^i?f.(DTC^i: UT. _tlB|5«#$:^fi^t--§>>f U ^^''i'i:. (Ir) §:MV^feo 
[0 0 9 3] 

-eUT. Ir;?)^PZT®*gSI&^itilC K~ tr.> tlT r ^rti^l-^^^ 
[0 0 9 4] 

[0 0 9 5] 

(Dx:^;i/^-S:frjfl§L?tc LIII IrM^ lCfelt-5)«^mitT'&-5„ 

[0 0 9 6] 

F- h P Z T ^i-el|2<Z)^^Ai/^^^^Lfe. ^1 5:t>*^ 2 (Z) 

So 

[0 0 9 7] 
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[0 0 9 8] 

mi 2izrmmm(D (i i d m\^mm<Dh:-'!;(DxmAm:^^)i^-'^^^ 
^Bto xmni^x. ir(Z)Liii mu^T&may^M^m^^tco 012T'1±, mm 
^mMiz-t^tcubiz. mi(D^^Aiy^(Drmmm^m^-t^?t(D (i i d m 
^mmi:. m2(D^^j'^i/^<Drmmm^mmt^?t<D (i i d m^mmvm 

[0 0 9 9] 
[0 10 0] 

(1 1 1) mm^m(Dt:-'^^mnv. ^<Dm^m^^Am:r.:^)v^'-\zML 

1 0:^-V/N°t/^(Z)PZT (1 1 1) m'^^^^. ||2®^"VAi/^(3DPZ T(D ( 
111) «^§S^T'M*&^bbfcffi&MV%TVNS, 
[0101] 

mi SlZ^tilt. IrcDLIII lRJR3gx:^^;i/ds?- 1 1. 2 1 eVT'^;KJt(©<ST*^ 
:^^<^oTVNS„ IrK-:^h PZT®MS^&^^^I^CIrJ^)^-^^tlTV^S 

r il&BMtC^LTfcU, IrF-^hPZTli, Ir^i^ P Z T^cfitC^tCfifeiS: L T 

[0 10 2] 

iT^pzTi^^tpiz^t-^:s>:^mit. m^it. iro ^ xitirfj^ ^fjt^mmm ( 

-hSm^) 5: P Z Tm±JCJ^^L7^^tcr^-;HC J: tI#«Ml^(DIr^ P Z 
^lzm.Wi^it^:^m. Ir^;^;tinLfePZTS:^->!f-; MCMVATX/N°'y ^ U 

icfcj; pzT$:?^figf s^^, ir7tm^^ti\/}v^}imm^m^^x:?(.}^zy^ym 

izj:VPZT&mm-t&:^m, ir7tm^^tiCODmm^m\f^X7.\:fyyi-ymiz 



m$E# 2003-3034254 



#2002—3 1 6733 



J: »; PZ T$:J^^-rs^?£, Ir:«)^-^t tlSMM^MVATMO C V D?SIC J: U PZ 
[0103] 

M O C V D ^IC J: y Ir K - ^ h P Z T m^B^t^ m^iZ It. it^k<D J: ^ 
y - ^ 5: M V ^ S o 
[0104] 

|!&(Pb)«*&M®^#y-^ai LT, Pb(DPM)2 ( PHC^^n^QO^) 2) S: T H F (Te 
traHydroFuran : C^HgO ) ?^^^C^;^)^Lfe#3^;b«MV^e>tlSo * 

(Zr) mKl^moymm^J-:^tLX, ZrCDMHD)^ ( Zr((CgHj502)4) StTHF^IC 
m^^Lt:Lmt>m^^^n^o (li) #t*&M(D^i|y-Xi:LT> Ti(0-iPr 

)2(DPM)2 (Ti(C3H70)2(CiiHjg02)2 ) & T H F?K^C^:f5)^ L J^iMM*'^^ Vn ^4xS„ 
>r U S^^7A(Ir)«iSi&M®^ay-^^bT, Ir(DMP)3 ( Ir (Cj^H^g02)3) &TH 

[0 10 5] 

3 0 OsccmT'^eo *7t. «^MMii5 4 0°C, fig^Rlx-htt 

:^li5TorrT'^So 
[0 10 6] 

-b->f hM^ti. Bi. Pb, Ba, Sr, Ca. Na, K Xtt#±ili7t;^® V\-rtl*^T'& *J , 

im^(Z)B-!J-'f hM^=-l±. Ti. Zr, Nb, Ta, H , Mn, Fe, Co, CrCDV^ftl 



miiE# 2003-3034254 



#2002—316733 



[0 10 7] 
[0 10 8] 
[0 10 9] 

unA<Dmmm i 2iiLx. mmm-^ Rins;^,^ o . 2 s n nK^AigOg m^mm b 

fee ^LT, 1 2(D±lzm^ 15 0 nm(DPt*^e>^<5Sl (D^ftl^l 3 ^ 

S?>{C. l|l(Z)#«mi 3±lC3£mm#iMl 4 ^LTPZTil$:XA>y 

^ICJ:*J 2 0 0 nm<Dm^izm^Vs P zTmiz-mu(DM^iMm^m^m\ 

oV\T'PZ Til±{ClrO S:||2<^#SMl 5 tLXm^L. t<Dmz. -MB 

J: u =fe)WMi:^^^#T'P z Tmiz-m^(DM>mMmmm^mLr=.o 

[0 110] 

i^)|8FB(Z)^«Ml 2 i:bT^®ffi$Rms;bn. 8 nm®TiO ^ MSr^SiMUy^. 
-eUT, 1 2(D±lzm^ 15 0 nm<^)Pt3^>^P>;&S||l C[)#«M1 3 S:?^^ 

L, $^{C. HI (^#«|^1 3±{C§Sil«#:|^l 4 i:LTPZTM$:7./\°^v^{C 
J; »; 2 0 0 nm(Z)jp:$lC?^^U. P Z TM(C-ia @ (?).%MiDMa^^?VN, OV^ 
T'PZTii;±lCIrO ^ S:ll2<Z)a§[«Ml 5 i:UT?^^b> -?<;)^{C. 

^mutfjt^^i^xp zTmiziimB<D^mMm^m^mhrco 

[0111] 

LX. ^MMl 2<D±lzm^ 15 0 nm<Z)Pt;?)>P>^S||l (D^SIil 3 

> $^IC. Hi ®#SJ11 3±lc^il«f*;Jll 4 LTPZT|^$:>^.7^°^y ^ICJ: 

2 0 0 nm(Dm-^izm^l^. o V^T' P Z TMJC^ii;!;n^^SS:^?o T^^tC P 

zTM±{ciro ^m2(Dmnmi ^ tLxm^vtco MJisfctcovATii 
. pzTm^(Dir^m<Dmm^m±'t^t=.i^iz. m2<Dmmmi 5t:mm.vt^mi 
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[0 112] 
[0 113] 



[0 114] 

[^1] 









pzT(i ^^M[^<Dmmy3\^f)^^(D-rn 


















unc 






2.3JS 



[0 115] 

mz. m.mA. ^mB. nmc<D^ti^ti(Dmmm. ?tm. pzTi^^tK±giJ 

mmmt:. |l|3(a),(b) , ®4 i:raCJ:-5^X@{Cj;oT^SI«^^^A2/<JfQ 

^ Q SrMKilifi^m 1 1 T'av>, $e>tc, MraiSie^mi 1 icn>^^ 1 7 

e, 1 9 a SrJ^^b, ^r^^i^M 1 l±izziydx^ h3is-;i/l 7 e, .1 9 a $:jt 
LT^il«#:^^>'N°i/3t Q®±§|$«M1 5 aiiTgP«^l 3 a lCg^^$ T;i/ 
$-1^7^12^2 0 8, 20h^mmVt:io 
[0 116] 

^il«^=Sr^A2/^l±, #M)|8fJCJ3VNT> Mr^,1ifiiPmi 1 -tJCl . 0X1. 5 
ytiin^ (D^mm^X'$>^X 1 6 5 6M?^figStlfeo 
[0 117] 
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[0 118] 

^J^i/^CDQs^it. l^i|Sf-ClC^V>TIr}«)':j£tJC$tlTV%^V%PZ Tm$:^t-'5=3r-V 
[oil 9] 

ttc. B^15^CfeV^T, lri}^:^tEl.X\>^^PZTm^m-t^U.nARX^UmB 
^-etl-rtlJti«^Si:, ^mA<DQswitj^^mB<DQsw^i)% 1~2 C/cm^ 

o ^ yO^JJ ;^ Pj *l T ^ ^ A ^ ® '14 IB & ^^ffi t ^ {C_h If T V ^ S 
[0 12 0] 

T 2 C:&^<Z)2 5 6 h (bit ) (DP e R AM^ v zf F e RAMf^ 

^ A - lCiSa*i3iT tc „ 
[0121] 

^(omz. ^-^mizm^^Ajriy^-^^m^iii'r:iiii(^x^^ti^ 
i£t>tf'<DU^^^^r:^t.^^. mi 7izm-tJ:ofj:UM*m^nr:Lo 

[0 12 2] 
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[0123] 

tl^4^^cov^T, PZT(D (1 1 1) iBlRl*g^!|ScDiB[ql^^<Z)M^h^m*^T'^ 

El 8(Dmm\>t. pzT® (1 1 1) m\^m^Bn(Dm^i>t. mu(D±mizM-t^ 

[0 12 4] 

mi 8}?)^P,t>*^^ J:e)tCPZT (111) iSfSj^^SfS^SMC^ b T^ii:^ 
[0 12 5] 

*7t, |Bl;^^^li^&^-^ia^§:2 3 0 °C{C^3S bfcl^® P Z T ( 1 1 1 ) fg 

a tt> y h fit 0 T* s z: 5: Si5fc-f s „ 

[0 12 6] 

Ell 9 J:e)lC, PZT (111) @H|BjM^!|^CO@Hf6l7^fe<7)M^*^:^ 

x^m^\«i±^ii^izit. PZT (1 1 1) m\^m^n<Dm[^:^it0m^m 

[0 12 7] 

:init. m^mm<Dmm.:^\^izMt^pzT (i i d bbibim^!S®bbi^;?^ 

<t-<5ri:lCj: U, 2 5 6 tf>y h®#lf'y S © =¥ ^ ^ ffilg S: (nl 
JiLJ.o^^A>>^tt|g(Z)>'1^^ydpS:^0J'tSr i:{C:&y. ^atf^y MSC^M^f-^ 
i: ^ a^<7) foi JtTbMlg tc ^ S o 

[0 12 8] 

^fc, ±IBLfe01 UCJ:tllf, «3K^ffiCDfiii:;5'[qItCMt-'5 PZ T (111 



2 7 
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$*^0. 7 9 n^lJej^TT'^^^•^tl^i^e)^V^z:^l;^)^3fi^6^ffi«8*^e>M^*)^^l'5o 
[0 12 9] 

*yc. ±fBLfel2I9 JCj:4x{i, SB^M(?)5|fi$ Rms;()^ 0 . 7 9 n mJgiTfC^eS i: 
^ICli, Pt (1 1 1) iB|oI^a!|S(J>M^*^S«^®<^lii[^fRltC^LT2. 3- 

[0 13 0] 

Tl C:^^(D2 5 6bit ®F e R AM ^ "i? x/N^-f^ig L fco 
[0131] 

1 T 1 C:&^li, 2 T 2 C:&^lCi:b^T^>y:;^-9--rXS:/jN$ <T'^Sf«M7b^fe 

So 

[0 13 2] 

^Z:T% MI^A, ^mB. ^|JFC ICO VNT, ^^x/V^MT'T^-^^*^ 

:fy^^<DPZT (1 1 1) m\^^^^^n(Dm\^:^&(Dm^ti^iz^<^J^^x\i^^^lltf^ 

[0133] 

^i/J^$v^}^)^pzT^&^^|^I^cIr7&«^£i!^:LTv^^v^z:^^cJ: mi sc^bfcjie) 

[0134] 

•tckeilC, PZT (111) m\^:^i<L<Dm^m^W.:^M^fo(DXiy^/ls^<-t^ 
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[0 13 5] 

m2] 

















o 


O 


o 


o • 




um 
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A . 






O 




A 


X 





[0 13 6] 

^J3, iiii~0 6{c^Lfe4^#^^®(Z)i^jtx^T'ti. ^mm\ i(D±.\zy^m. 

(m2(D||J6(Z)?^^) 
[0 13 7] 
[0 13 8] 

IIP*>> EI 1(a) \Zw.-^^^\Z^\m'mm.m\\±.\Z^ ^©JieSO. 7 9nni 
J^AT^g&lPMl 2 L.TT;i/^-:hJi$: 1 0 n in(DJp:$ JCJ^^fSo T;i/^-^-M5: 

h b> ^-y >Ap^{C#A^-5T;u:J>:;i;;^®ifS*S: 2 Osccmi: V H 

[0139] 

l^v^T, EI 1(b) izm-t^^iz. ^mmi 2(D±izmi(Dmnmi 3^m^-t 

[0 14 0] 



ffiiiE# 2003-3034254 



#2 002 — 316733 



(Ti) mit. 1 0 nm<Z)J?$lC0^$tl-5, Tir ^ICJ: 
[0141] 

-f U i^'i^A (Ir) 50~400nm, M^itl 5 0 n m(Z)J?$ lC0fig$ 

u =i:y»«i®M^§:^5 0 ox:i:b, ^^yAmzmA't^7)Vziy:ffx<Dm. 

»S:S8<J2 0 Osccm^i ^ h i: L/T>f U J;^''^ A S:M V^. a? ->!f »y h • S^g 

r4{cPPiii-t-5A°»7-§:,^o. smt^^o 

[0 14 2] 

cico^ic, 02(a) ic^t<}:e)tc, mi<Dmmmi 3<D±iz^mmii^mi 4 1 

LXPZTm^l 2 0 nm<Dm-^izm^-t^o -fit, r^CDJiO 
:^^#T'MOCVDjStCJ: »J P Z Tj^$:?^^-t-g>o 
[0 14 3] 

6 2 Ot:i:-rSo ^bT, PZTl^$:«fiK-r-5>7t:^©e)*», Pb(DMi|^il LTPb(D 
PM)2, ZrOMf4i: LTZrCdinhd)^ , Ti®Mi^4^ Lt. Ti (0-iPr)2(DPM)27^)^ffl 
tl-So 'ttl^(Dmmt. THFJC=E;i/it3 %®tiMT'^«?$-|±T?S^^C$tlfe^t^ 
^T'^>fb#|lCjlj||$tl. :^^b^T'«M^li2 6 OX:(DUmXTHF Ht^iZ^^t 

^n. mmt.m^Lr:^mzi/-7V'-^y \^^mLx^^yApq(Dmi<Dmmmi 
3 ±iz\i^^fivf^n^o 

[0144] 

^^yAmzmA-^ti^mnit!7.<Dmmt. m^^m<D 2 om^xitphmmtf 

7.t)<0, 3 6 5ml/min. , ZrmniS ^^tl^ 0 . 19 6ml/min. , Hm^iSy^H)^ 0 . 
1 7 Sml/min. tC|g:^$tt> ^(D^® 5 0 5 fPmX lt?hmm^ f)"^ 0 . 3 7 6ml 
/min. , ZrigJ|Sf^x*'?0. 2 7 7ml/min. , Tmm^ 0 . 2 1 4ml/min. iZ 

[0 14 5] 
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^li Pb/(Zr +Ti) =1. 17, Zr/(Zr +Ti) =0. 4 3T'feofeo 
[0 14 6] 

[0 14 7] 

i^VNT, 0 2(b) lC^i-J:e)lC, ^M«#:mi 4T'feSPZT|l<D±lC||2® 
#«M1 StLXmit-^f U i^'i^AM&Xy^^v^lCO:*; 2 0 0 n mCDJ|[$ ICJ^^-^ 

[0 14 8] 

-1 bit±mnm 1 5 a , ss^a^m 1 4 itmrn^m 1 4 a , n 1 1 3 

TBPm^l 3 a i:^€>o 
[0 14 9] 

[0150] 

je*±<z)«i;e)^x^tcj; ±®® (111) m\^^m(Dm^^r.mnm 1 3 a± 

IC6 2 O■C©]Sv^a«M;S"eMOCVD&^CJ;»J?^^$tlfePZT§S0l«^*^i^l 
4tCfeVAT> 9 0%JB^±<Z)PZT^l/-f >O±®C0@BfBl^ (111) lcaS;^Sr. 

[0151] 

^mt. rmmmi 3 a®gBi^'ffi$:m<'ts:fe«?){c, M^JSfeii^mi i(D±izm 
mmi 2thx^m^(om^^r)v^-^m^m^Lt^<Dx. rji^^±m±(7yTmti^ 
cfiicgHr&ib, ■^(D±<Dirmti'^ (ill) ^ciB^oI■rsd;e)^c^ofeA^e>T'^So 

[0 15 2] 
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[0153] 







Ir / Si02 


7.2' 


Ir / Ti / ALO / SiOz 


ZX 



[0154] 



feIrm(7)eef6lS:XRD^{CJ: yM^bfei:Z1502 1 ©Hi^ffil^lC^-r J: 

CD (1 1 1) SBfnJ:^)'J#^tlTVNSZ:ai 3^)^43*^-5 o 

[0 15 5] 

rtlfC^fbT, ^apMl 2 S:MV>-riC, SiOgi: y^SMr^Jlifii^I^l 1 CDJitC>^ 
A^y ^JCJ: yirj^&J^J^L. Ir|^(Z)@HlBl&XRD?SlC J: UM^Lfei:::^, 02 
1 (Z)?SilSft^{C:^-r<i:e)tC;^y, IrMcD (111) SBl^?SMliMi?)T/jN$ Zl 

[0 15 6] 

m^»l 2_h{C?^^$tlfe3Sil«^^^A-2/^$:Wt-^F e RAM(^)-f 
>>^U>h#'l4^, JSTOi^mi lJ:{C[t:jc?^fig$tifc5S^«^^^/\°>>^$:^ 
-r-SFe RAM(©#^(Z)>f > K#ffiS:M'^^i:Z15, 02 2lC^t-J:^^ 

^Sn;t3SM«^*:=^^A°^>i5? S:^t-<5 F e RAM{CJ:n«, 1 0 0 ^fSSi©^-? 

=fe -v^f^m^m. »J V - > ^ „ 

[0 15 7] 



ffi|iE# 2003-3034254 



#2002—316733 



[0158] 

^-f. :^^\:fvht)^m^-t^^^rj^ty^<D^mni^m(DPZTm^0(D (i 1 1 

) mi^^m^tc. 02 3 (a) it. h*'^|8^-r'S=^-YA>>^^5gjg«^.^ 

umv%tcmzm':3<mmmx'&v. 023(b) «Ei2 3(a) (ommr'mi^t=.p 

zTm^f)^<i 1 1 >;^^^aT'^v^|Rislc(7)«^llI^#T'fe-5o ^tnz^tiit. pz 

Tm(D (111) @SlBlit^li#<Ma%oT=fe;^8 5%T'^So 
[0 15 9] 

^^tf^y ^|^3b^^^b^V^:^'V/^i/^®^SIS#:m®PZT^^© (1 1 1) 

zTm<© (1 1 1) mi^itmitm^ 1 oo%T'$>§. mim:mmmiz.^L 
r^pzT^vtst^mmmi^mi 4<d (1 1 d m^itrnts o%&,±v;&^x. 

1 0 0 % -e tllC jS V ^ s p 
[0 16 0] 

'^m:^m'^m^x\>^^m^izit. ^mi^^nom-v-^ J fj^(Dmmx^m 

[0161] 

(^3®^M®?^^) 

^^j'ity^^m-t^^m^mmK-D\'^xm.m-t^o 

[0 16 2] 

02 5-03 ott, :^^m<Dmsmmmmiz^^^mii^mm(Dmmj:^^B-t 
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[0 16 3] 

Ei2 5(a) iz^tmmmi^^m^t^tv<Dj:m^mm-t^o 

[0164] 

O^m^^mmmm^ 2 it, ST I (Shallow Trench Isolation) i:P^litl<5o ^iB 
, LOCOS (Local Oxidation of Silicon) miCJ:i)m!^hr:LmMm^m^^ 

[0 16 5] 
[0 16 6] 

i^M 5 3 i: ^-g, U =r >^^bM ^rJ^^-r -So 
[0 16 7] 

x;H a±lC>^- SMMS 4 a, 5 4 b ^r^^-^-So -etl ^(D^- h«® 5 4 a 
, 5 4 bli^f- N$fii^M5 3 ^rrfrbTi/U 3>»^5 l(Z)_t:lc?^^$ti-5o 
[0 1 6 8] 

fjiiB. ;l^U-fe;i/fIJ|JcT'li> 1 0(Z)p§5,'i7 3i;b5 1 a±^Cti2o(Z)>^f- hm^ 
54a, 5 4 b3b«M^[|lC?^^$tl, -e4xe>®>5f- 5 4 a, 54bliU~K 

[0169] 

iSJClC, pM';7ai;H a(De> t>>!f- h«® 5 4 a, 5 4 b CDMMlC nM^M^> 
M ;t « U > >r ;r A L T y - / K b >r > ^5: S II 1 —11 3 CD n W 
fCMJUc 5 5 a ~ 5 5 c Sr^^^fSo 
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[0170] 

$^{C. C VDjgtcj: Uif<e^M, m^itm^ttyV (SiOg) m^i^Vnym 
[0171] 

^V^T, p§i!'i73i;i/5 1 alCfeVNT, hS^iS 4 a, 5 4 b i^- K 
-;i/X/^-i^-5 6 S:x';^^{CdgMl/T. ^ l 3 ® n M^M^ifeUCfU^ 5 5 a 
-5 5 clcSafnM^M#jS:>r;*->aA-r<5r^lCj: mi~ll3®nM^M 
ifefffi«CM^5 5 a -5 5 c {C^tl^tl^M#Hliti;SMi|!c So 
[0 17 2] 

fjii5. 1 0(Z) pM'i7a:;i/ 5 1 a tCiSVNT, 2 0®>if- htt® 5 4 a, 5 4 b® 
im(^mi(Z)nM^Mi^*l6M1^5 5 att^iz&f-Slf^i/ h«|{cS^a!l{C@^M$ ti, 

•^/ai^H/s 1 a ®M5sw^ y (OH 2 , ^ 3 (D nm^mmmmmm 5 5 b, 5 5 

^ «E -r S ^ ^ A i/ ^ ® T Ills « ^ ic « ^ 6^ M M $ ti S o 
[0 17 3] 

JtJA±®XSlCj: pM®':7x;I/5 1 a IC«>^- h«@5 4 a, 5 4 b i: L D 
D||5t(DnM^M#JJifeiS:fIi|S5 5 a-'S 5 c ^r^fS 2 nM(Z)MO S 

[0174] 

7i^ic, MO s h^>i;x^T4 , Tg ^moijj-^-mwtM^ 7 thxmz 0 0 

nm<Dm^<DmU^tiyV ay (SiON) M $: "l^^XvC V D^SlC J: U U =r 
5 1 ®^ffi{C?^f!fe-rSo ^(^^, TEOS;^J*:;^§:MV^-2)>^^XvCVD^{Ci:^; 
. m^l. 0 ,immm(Dm^tiyV ziy (SiOg) &miSr^$e^M5 8^UT;5jA 

[0 17 5] 

^V^T> M;t{Smi±®^^#H^*T'lll Mr^^l^S 5 8 5:7 0 0°C(DUmX 

mmmmm^ 8(o±m^it^mmmm (cmp) mic^i}^m^t-t^o 

[0 17 6] 



ailiE# 2003-3034254 



#2002-316733 

mz, 0 2 5(b) iz^-t^oiz. (^m^) ^m^^xmim 

2&t>*||3(Z)nM^M^fi£tfeMi^5 5 a, 5 5 b, 5 5 c (D±lZ^n^tlf$ 1 , 
||2;S:tJf||3(D3;y^jrir h;J>-;i/5 8 a, 5 8 b, 5 8cS:?^^f<5o 
[0 17 7] 

mz. 02 6(a) izB-tmm.^mm-t^^x^(Dj:n^mm-t^. 

[0 17 8] 

mim^^mmms 8±^tmi~m3(Dny9 ^ h5^-;i/5 8 a~5 8 

cf^WlC, ^;i/-M5 9 a thXm^ 2 0 nm®^^> (Ti) Mtm-^ 5 0 n m 

(Dmt^^y (TiN ) m^:^^'^^y ^miz^ijmizmm-t^o $e)fc, WFg $:ffiVN 

^CVD^lCiioT, (W) M5 9 b $:^;i/-M5 9 a±{Cfig*L 

T 3 > ^ h 3j> - ;i/ 5 8 a — 5 8 c ^^iCiii?) iiitfo 
[0 17 9] 

Mv^T, ^>^*;^5^:/M5 9 b i:y;i/-M5 9 a SrCMP-^lC j: UWIiLTH 
lMr4«6i^M5 8®J:®_t:;{)^?,||^5fe'r-So ^tvlc^fcU. mi. l|2&tJf||3a)=r 
hJ^-;i/5 8 a, 5 8 b, 5 8 c i*I{C-etl-rtlJ^$*lfe^ >^>^5^>M 9 
b;5:t)f^;i^-Ji5 9 att, ||2^ttFI|3CD#«4$y^y6 0 a, 6 0 b, 

6 0 c i: LT^M^tv^o ll2;5S:t>*l|3®#«'l4y^y 6 0 a, 6 0 b. 

6 0cli, -en-^tlUl. l|2^tJ?||3®nM^M^il£fC^M5 5 a, 5 5 b, 

5 5 cic^M$ti'g>c ^fc. Hi ©^|t«'isy^i^6 0 a Ji, %}^-ir^\f.v vm\z 

m.%m\zw^^t\.. H2^tjfm3(D#m'is^^^6 0 b, e o c li^n-eti^M 

-r =ap ^ A° ^ (c g^gg $ 4x -5 = 
[0 18 0] 

^<Dmz. a^Mli3 5 0ic, 1 2 0#®^#T'miMr^i!ifiii^M8S:^m:;^^ 

[0181] 

rklZ, gI2 6(b) IZ^-t^OlZ^ mi'-m^CDmm^Zf'^^ 6 0 0 c(0 



3 6 



2003-3034254 



#2002—316733 



«tty^^6 0 a~ 1 0 cO)m^mit^m±-t^r:Ltbizm:^it2 O 0~4 0 0 n 
[0 18 2] 

^fe, i?^AU r;* ^;i/M6 2 a 1 (Oiite^'S^^S 6 l (Z»W^CTiM$:?^^ 
[01 83] 

i^v%T. ^^AUT^ ^;b®6 2©e)*>ii2, mscDmm^z^^^e 0 h, 6 

So 

[0184] 

r>ClC, 02 7(a) lCm-t^e>tC, x'X^lCMt>tl^VNfii|5c<^mmAU 
MB 2 $:X^y5=->^^i-Sr ilJCj: iEi^A U ^ 6 2 2 , ||3®# 
«ffi::^^t?*6 0 b, 6 0 c®Jiil^(Z)Mia{CS:|^{C^'ro ^tilcj;*;, ||1<^># 
«ffiy^i^6 0 att^mf So ^®^tcv;^^tt|S^5SSnSo 

[0 18 5] 

SbtC, 02 7(b) izBt^OlZ. f^KDmn^^^^e 0 a, mmAVT:^ 

uy (SiON) m%\t^itl/^)nyXSi^^^ M$:C VD^IC J: UMAli l O O n m 
(DjP^tCJ^^f So 10 0 nmCDSiONMXtiSigN^ m\%. 0°C<Dmm 

[0 18 6] 

1, ll2||£6?^^T'IJi0^LfcJ:e){C, ^■Vv'li/^Tam^^^^f S>f U i^ 'i^A 

(111) iBf^a5S^&llf<-tSfe«blC?^fig$tlSo 

[0 18 7] 
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[0 18 8] 

^XliZ. SI 2 8 (a) lC^-rJ:e>lC, ^^AUT;*^;i/M6 2 S:X h^yA-Milb 

2. $fei^'l$^iPM 6 4 j&rJf^-fbBSlhjei^M 6 3 ®if|g®li^S{C^So 
[0189] 

[0 19 0] 

Z:(Z)^IC, 02 8(b) {c^f,ke>ic, iEmAUT;i^;i/i»6 2, ^-flSRs^ih^^ 

M 6 3 Rxj^mm^^mm e 4 ®±{c0 1 mmm e 5 ^ 1 mmm e 5 

LX. m:^itm^ 1 0 nm(Of^^ > (Ti) m> 15 0 nm(Z)>r U i^'^7A$: 
X A y ^ J: y WBlCJ^^-r S c 
[0191] 

[0 19 2] 

^VNT, ^l#«ji6 5±tC, .?S^m^M6 6 i:LTM;ili^^ 2 0 0 nm(^) 
P Z T M M O C V D JC J: y -r -5 . 
[0193] 

[0194] 

z<Dm^iz^. miMmj^miimi:^^^iz. t.j-^v^. ^jjv^jvm. cod^^ 
^^nmLXPZTm%:m^Lx^^\f\ 
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[0195] 

t^iS. MMMH^MQ QO^Uf^HLXlt, PZTgil^fC, PLCSZT, PLZ 
T<D^ofJtm<DP ZT^m. SrBigTagOg, SrBi2(Ta,Nb)20g ^(DBiM^mjtit 

[0 19 6] 

(D «?) ® r — - ti ^ V ^ „ 

[0 19 7] 
[0 19 8] 

^2#«jS6 7±{C, A-F-TX^^ (^ig^) LTTiN MilSiOgM^: 
JlR{C?^^t-S. TiN MiiXA°^y ^tCj; SiOgMttT E O S 

v^scvD^£^ci:y?^^K$^^So a- K"7;^.i^ii, m2:S:tJf^3 ©^icS'ft^^^^ 
6 0 b, 6 0 c±(Z)^^Au ^Jf;bM6 2®±:;^ii-ecoM3aic^-YAi/^¥® 

m^t^jt^^oizy^ hW^^y^-miz^ijj^^-:=.y^:^n^o 

[0 19 9] 

j^V^T. A- FVX^^CSt)tl^V^M^^(^)||2^«M6 7, 3lt^«M6 6, 
l^l^St«M6 5 $:)llM7i^n:^y^>^i--5 3tlC<kU, ^^A* U 6 2 , 

^'[4Sg*M6 4 Ji:t>*^'fb|5§ltiiie^jS6 3<Z)±{Cdr-V7\°i/^Q^ $:?^fi&t-'2.o Zl® 
m-k. l|2#«Ji6 7. 3^^«^M6 6^t>*||l^«M6 5li, AD>!f>7t;^$: 

[0 2 0 0] 

^^Ai/^Q^ ti, 1212 9(a) tC^-r<i:e)lC, ^ 1 6 5 J: ^; ^Si-S TSPm 

me 5 at, mmm^me e^ijfj^^mmi^me 6 at. ii2#«m6 5J:u^ 

JiSlS«ffi 6 5 a 7!)^ «^ S tl S „ 
[0 2 0 1] 
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mmme 5 ait'tn^nm2Xit^3(Dmnn:f^^'6 0 b, e 0 c ^^vxm 
2xiim3(Z)nM^M"%fi£iS:M€5 5 b, b 5 cizn^mizmm^n^o 

[0 2 0 2] 
[0 2 0 3] 

me 5 0r> 6 O;0'|^®^f4:T'^^S:-^tf7r-:^:^P^T'tf*3tlSc 
[0 2 0 4] 

r ® J: e) ic ^mmi^m e 6(DJ^^--y{fW.Wz is^ T - - ^ if ® I^MS ^ 

m-tm^. T^Pm^S 5 altT©^2, m3®#«tty^i/6 O b, eOcOjiEf 

mim±mmm e 3 (Dmmmm^x^mt^o 

[0 2 0 5] 

^^1:15511:!^^® 6 3 Lxm^tiyv nym^m\^^rcm^izm^ti'^7 0 nmr- 

[0 2 0 6] 

mz. El 2 9(b) izm-t^OlZ^ ^^Ai/^'^MM6 9 i: LTJ¥$ 5 0 nm® 
T;L'^•:^$:;^/'^°^y ^{CJ; U^-VA°S>^Ql il Sie^'l4^^Jf 6 4 (D^lCJ^^f 
z:®dr-YAi/^5r'K^M6 9 li, zfuiz:^'SC^-Vti''^^^J'ii/'$iQ^ ^Um-t^ 
=fo(Z)T?^oT, r;i/^T^®ft&, P Z TT'«|^£bT=fo<^:V^„ 
[0 2 0 7] 

ilV^T, 6 5 0°CT'6 0d3'r^<Z)^#T'^^Ai/^Qj 5: T - ^ X 
[0 2 0 8] 

-?-(^>^, HD P (High Density Plasma) MgS:MV^T, XvC V D?£{C J: 



4 0 
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^ /N° > ^ #a» 6 9 ±izmm-t ^ o 

[0 2 0 9] 

> CMP^<Df^2mmmmm7 0(DmV(Dm-^lt. _haJ«^6 ? a±T'3 O O n 
[0 2 10] 

mz. ms oizm-tmM^m^-t^^X'<Dj:m^wim-t^o 

[0211] 

^iiM6 9, mm'&.mmm6 4jsLXfm^m±mmM6 s^ju^^^y^rt^zmz 

So 

[0 2 12] 

Mi:bTJ?3 5 0 nm®TiN ^?£{CJ:»;)llI{CJ^^-r-5o $e)lC, CV 

0 ap^$:^^(CtIi?)jit?o 
[0 2 13] 

3^ic. ^y^7.y^ym. ^)\^-m^cMpmiz^y)mmi^xm2m\^mmm 

7 0(D±®±*^fjfiS?5S-r-2>o -ei/T, ^4©=r>^^ h7j>-;i/7 0 af*r{CJ^Sti 

r^^y^7.v^ymjkz:^^'jv-m^^4(Dmm'\&:f^^7 1 iit- -Se 

[0 2 14] 

tlTvia-to-via3>^^ h^i^U, ^ 1 <Z)^Mi^fi£ifcMi^ 5 5 a lC«^6«J{Cg^M 
[0 2 15] 

mm^ ^x-^nm^^xm 2 mmmmmi 0^3 5 ox: ^ i2o# 
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[0216] 

M i^m^) LTSiONMSrCVDj^lCO: 1 0 0 nm®^$tC?^^i-So 
[0 2 17] 

a±{C/jx-;i/7 2 $:?^m-r-5o 3i^-;b7 2 ^m^ir^ztK.^ y 

^^#H^PfiT'a«Mlg 5 5 0iCi:L/T6 0 rQ^im^f t>tl-5o 
[0 2 18] 

mz, m2mmmmm7 o±izmm.^nr:Lm2(om^m±m^:i^v^A^y^iz 

[0 2 19] 

m(Z)Ti, 3 0 nm^TiN , 4 0 0 n m®Al-Cu \ JPSSnnKOTi, ^SitJ^ 
7 0 nmOTiN M?:Jli{C?^f!fe"rSo 
[0 2 2 0] 

1 IC^^StlS^mttA'^y K7 3 a i:. 3ix-;i/7 2 S:jlbTJig|5«M 6 7 a ICg? 
M$ti«>-*Me^MSB«§{7 3 b, 7 3 c ^$:?^^-r-5o 
[0 2 2 1] 

^-->^5^bT#«tt7N°^y F7 3 ai<D±,\Z\fv VMny^^ hfflCD/jN-;!/ 7 4 a 
^m-^-t^o ^fe, 7 4 a ®-etl-?4X(DttitCT*^^JlM{CTiN M>5l 

tKW®*^e>^-§>ll5(D#«'[4:;^^iJ^7 5 ^rJ^fig-r-Sc 
[0 2 2 2] 
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[0 2 2 3] 
[0 2 2 4] 

m^Sl^e 5±IC6 2 0°C(©i^VNS^?aMT'MOCVD^tCj: »J PZT§|1^« 

(111) mmizm-^o ztnz^*). m2mmj^mt.mmiz. 

[0 2 2 5] 

MOCVD^lCc}:y^f|«#;jiC6 6 S:?^fiai-Sl^icii, ^ y^y^9-y 
J: U^&S^S'fSy^ys Ob. 6 0 cTb^^-fbAU ^;i/»6 2^cSt)tlTV^S 
©T% ^mi^y^^^^e 0 b, 6 0 c<Z)M^M7b^l§^b^&V^„ 
[0 2 2 6] 

^fe'L, mmmi^mQe<D^MUmi)^M-t^&t:mni±':f^^6 0h, 60c 

^Wt^tl^VN.. t^^oT, ^«'K>^^^6 0b, 6 0 c©^fb$:l^itf -SifeisblC 
lie 5 0°CaT®?a>S*W* PZTilT'CDyi/-f (1 1 1) SB 

|BlJ:b^$:9 0 %};A±iZ't ^r=.isbiZl,t, 6 0 0 X:e^±(Z)^«MS*'^^^^^2l J&So 
[0 2 2 7] 

3tle>(^)Z:i:*^?>, ^S'ffi^^^^B 0 b, 6 0 c*^TSlJ«ffi6 5 alCg^Mi-S 
^'^i^c^^^/N'i/^ ©J^^igX^JCfeVNTli, 6 6 6 0 0 

-65 ox:(D^^umxm^ir^ziitfit^t. LV^„ 
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[0 2 2 8] 
[0 2 2 9] 

o 

[0 2 3 0] 

r^ic, 1113 1(a) izB-t^^K. mmtim-^if^o. 1 9 nm&^rcDmKDmm 

'y^-rmo^ (111) iHf«Itt$:Bjc#t--5^«)C^^$tv<2>o 
[0 2 3 1 ] 

[0 2 3 2] 

mz. 0 3 1(b) tc^-r^e»ic. 0 1 (D^fi^-stigipji 6 1 , niMr^sfi^Ms 

, ^2S.t>*l|3 ® nM^M^fi£fcMJi!c5 5 a, 5 5 b, 5 5 c (Z)±tC-€-4x^tl|l 
1 , l|2^U«03<Dzi>^JJ^ h3j^-;i/5 8 a, 58b, 5 8 c -So 
[0 2 3 3] 

mz. 03 2(8) iz^-trnm^mm-t^t-xa^jiu^mm-t^. 

[0 2 3 4] 

^-r, ll3|IM?^Bgi:|^CX^{CJ:oT, ^2^0^113 

58a, 58b. 58 c p^lC^tl.^4lll 1 , H 2 :S:tf|| 3 CD^S-ffi t;/"^ ^ 6 
Oa. 60b, 6 0 c S:J^^-r-5o ll2:S:t)tm3®#«ffi>^^^6 0 a, 
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6 0 b, 6 0ctt, ^>^/;^7=->M5 9 b, 5 9 a ®#tM^3t*> e>^J^ 

[0 2 3 5] 

Mv>T. mi-ms (Dmm^-:f^ ^60a~60c<z)±i:mi (^mm^mmm 

[0 2 3 6] 

tjiis. mm^'^v r:^9)vm6 2 a nmKDmm^mmme 1 (Dmizum^m^ 

[0 2 3 7] 

^^>''?y T;ji^;i/M6 2 a iiJ&s^f u #«'l4:/^ir6 0 a — e 0 

T'5 5 0°C(7)a^M-KT'T--;b-r'5|^{C#«'|£:>'^^6 0 a~6 0 c a)MS^ 

fb$:i5&iLt-sfcto{cMx.if 2 0 0 nm(Dm^icm^^n. ^ ^ icmwtumti^ 1 0 

0"lC±;b^S:!:i:Cff§$: 1 0 0 nmi*oin;tT?^^StlS„ fiP"^, >fVt^f;J^m 
i)^4 0 0 nmfe4x«, U V^I^Mlitl 5 0 'C©if^T--;i/lCMbT^S13&:/ 
^^6 0 a — e 0 c(Dmit^m±-C^^o 
[0 2 3 8] 

^v%T, ^^AUT^^;i/M6 2 a®e)*>S2, m S (Dmm^':f ^ 6 0 h, 
6 0 c(D±:^ii^(Dmm(Dmmz'7x^M^ ^m^-t^o vx^Mj (D^mj^^ 

[0 2 3 9] 

r^^JC, 03 2(b) lC^t-J:e)lC. -T^^^M^ ^C?l;b4^^&V^MJ^®m^>'^'UT^ 
6 2a $::i:>y^>;^*-t-53^lCJ; 'j, ^^AU ^;i/M 62a $:||2, 
ll3<Z)^«'i4:;/'^^6 Ob, 6 0 c (Z)_hi:-e®Mia(Z)ll 1 ©ijifeiictt^^M 6 l <D 
±iZ^^Ai/^<DiZ^^lzm-to J^Vr:i^^JVmi 1 a CDX-/^^ ^ bT 
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So 

[0 2 4 0] 
[0 2 4 1 ] 

^oymz. S3 3 (a) tc^fck^tc, mi(Dmn^':f^^e 0 a. mm^'ivr 

^ ^;bjf 6 2 aj^nm 1 ©Sigii^ttSg^M 6 1 ®±{C, Ml^lhim^jg 6 3 bT 

^^-fbS/Un> (siON) mXitmtt^V nyisi^n^) M^CYDmizx^jm^it 

mmmG4 at.vxm^iiTEos^m\'^^cvBmic^ijm:^itm^s oon 

momitiyV (siOg) JS$:?^^t-'g>o 
[0 2 4 2] 

$^{C, El3 3(b) lCa^fJ:e)lC, ^mAUT:3l^;i/M6 2 a 5:;^. h»yA'-M 
^bTillB$-&T. ClV[PlCj:y||2<Z)i!iei^14^lPM6 4 a i:^>fbRSlhi!ife^M 6 

^l^/N' y r :?l ^ ;i/Ji 6 2 a . H 2 ©iiie^ffi^^M 6 4a At>*^^l:.l5&Jhi|iei^M 
[0 2 4 3] 

Z(DWZ. 1213 4(a) iZ^-t^OlZ. U Tp^ ^ ;i/Ji 6 2 a , m^m±m 

mmes j^nm 2 (Dmm^^mm 6 4a cd±ic. ^ 1 mnm 6 5 b ^ LTM;iii 

^;i/M6 2 a<DiBfofS:^^■ti^tv^T' (111) BaiHj^M*^l^<J&So 
[0 2 4 4] 

2(Z)Sifei^'ffi?g«fM6 4 a &T--;vLT=bJ;VAo r=^'-jv:^mt.vx. m^it. 

T;i/if>#H^cfT'7 5 ox;, 6 0#®RTA$:$gMf -So 
[ 0 .2 4 5 ] 

Mv^T, iii#sM6 5 b_bic, mmmi^me e ti^xm^itm^ 1 2 0 nm 

©PZTM&MOCVD^ICJ: So MO C V D?£{C<J: S^il«<*:M 6 6 



ffi!iE# 2003-3034254 



#2 002-316733 



[0 24 6] 

^ b L T % J: V^. 

[0 2 4 7] 

[0 2 4 8] 

mz. fi2#«M6 7jiicTiN mtsio^m^mKm^-t^o tin Mtt:^^-^^^ 

{CJ: ^fe, SiOgMliT E O S $:MV^-5C VD^SIC cfc yj^f!^$tl-5<, 

TiN MilSiOgMli, ^2, ||3(Z)#«'K:;^^y6 0 b, 6 0 cCDJ::;^"^^^/"?'; 

[0 2 4 9] 

^v%T. /N-Kvx^Mg {cM^3ti^vxfiJi!c(Z)ii2^«M6 7. ^mni^mQ 

6. ^1^I«M6 5 b S:JlSr^aiy^>^'t-5o ^fe, ^©oi^y 5^>^fic J: ySfii^ 
'IS^^M6 4 a5&^X»y^>^$tlT%. ^^tB&ih/jiei^M 6 ,3 lix^y 5^ > h »y 

[0 2 5 0] 

&.±izj:v> 03 4(b) iz^-t^^iz. mimmmmm^ 8±iz\t^-^^'^i/^ 

Qg fJ^J^^^tl^o ^^AS/^Qg OTSl5«M6 5 a«||l#«M6 5 b;5tt)«M 

6 6 eitj^^m^^n. ^^tc^p^As/^Qg ©jisumMe 7 a 

ttm2#SM 6 7 3{)>^>«|^$tlSo 
[0 2 5 1] 

«=^6 5 a«-e4x-?nil2Xttll3®#«tt>^^^6 Ob, 6 0c $::fM^Tl|2 
Xttl|3©nM^M%JmMi|Sc5 5 b, 5 5 c tC«^6<FlCg!^$ tlS, 
[0 2 5 2] 
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[0 2 5 3] 
[0 2 5 4] 

m^m^. rmmme 5 aw.r<Dm2, ii3©#«ffi:;/'^^6 o b, eoc©© 
M6 4 a ii^^bR&itJiiei^® 6 3<Dmmmmmx*^t^o 

[0 2 5 5] 

rj>:ic, ^3 5{C^t-«l5tS:?^^f S*T?®X5glCoVNTm0^-rSo 
[0 2 5 6] 

tr. ^-V/N'i/^Qg. M<bRi&lLriie^M6 4&t)Jm2(D$eii^'l4^afM6 4 a_h 
IC, :^-vAi/^#MM6 9 t hXm^ 5 0 nm©T;i/^:^&XA-/^ncj: ^jm^ 

f So s?>ic. ii3^i6?^)^ic^Lfex@ic=geoT, m4mm^zf^V7 1. 

mtt/N" ^yK73a, -MgM73b. 73c, ||3 MK-^fi^® 7 4, H 5 
«tty^y7 5, l:f^yh^7 6^§:?^^i-S. 
[0 2 5 7] 

^^_t:®XSlCj:oT?^fife$tlfeF e R AM® ^ ^ U T^S^ 6 5 a CD 

-m^m^-r ^mm^^v r ^ JVM 6 2 a®T{c5pjE'i4(Z)j;v\iii®$e^'(s^^ 

®6 1*^#:fiE-rSo 
[0 2 5 8] 

fi^oT, l|3|^«6?^Mi:|^«lC, ||1S?«1^6 5 (TS««6 4a) (D (11 

1) iHlni?^;K:6'5]i5<?^U, lli^«]^6 5_h{c6 2 o°c®]^v^»^^a^-^?MOC 

^>r>®e)*.9 o%j2ii±$: (1 1 1) m\«nzm?L^:iti^X'^. m2mmmmt 

IM=Bllc ^ ^ U -12 ;i/ <Z) ^ > U > h 4f 14 *^ fBi± b o 
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[0 2 5 9] 

J: V^£^mm^^^^6 Ob, 6 0 ci)mitAVr:^^JVm6 2(cMt>tlTVNS 
#«tty^^6 b b, 6 0 cOMS^-fbA^^^LJ&Vx. 
[0 2 6 0] 

i^me 6^ 6 0 0-6 5 o°C(Dfig«MMT'?^^i-sri:j()W* Lv>o 

(#iai) ^m^m^(D±:^izj^^:^tir=.mmmt. 

mU^^Ay^yUnM(0±,\z^^-^t\,. SoA-b--r hi:B-b--r h®^^^< i: 
%-:3^lClr$:'^tJAB03M'^n >^;^:jJ7-r h«jt (A=Bi, Pb, Ba, Sr, Ca, Na, 
K , #±^7C^OVN-rtl*\ B=Ti, Zr, Nb, Ta, W , Mn, Fe, Co, Cr(Z)V^•rtl 

(#fB2) BtflB3SSI««cM® (111) S2[Rl7?fii«, ^m^mii^mWL(^±M(om 

So 

S#fH 1 Xli#f2 2 lc|a«<D4^#^^Mo 

(#IB4) BfffHTSP«@<^ (111) iHIni:'^^^, trfIH^^^««CD±®(DSE 
:&I^I*^^©M^:^'^2. 3° Je^TT'fe'5>ri:^#^i:•rs#fBl72rS#fa3©v^•r 

(#iH 5 ) muyw>nm\%zf=y^i-'^&hz. n ^nmtt^am i :/5S#ia4 © 

V ^ -r tl (C tB« CD 

(frfiae) S«IB^^M®±®©ffi$liO. 7 9 nmjeATT'fe-g>3i:§:#M^t-'2> 
#IB 1 73rM#fB 5 <7) v^f ti3&^{CfB«®4^#^*;^go 

(#ga 7 ) ffrgBSB^Mttr;!/^ e> j&-g> ^ i: s#ib i TSrMf^ia e ® 



4 9 
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Je^T"eMv^fe (111) iBini:&&-e^s^-vA°i/^TgPS®i:, 

= Bi, Pb, Ba, Sr, Ca, Na, K , #±^7t:^® V^Tn;b\ B =Ti, Zr, Nb, Ta, 

W , Mn, Fe, Co, ZrC^wtM'^') Sr^f 

(#IB1 0) tffSB^SI«#:M® (111) trffH^^^»®©±®(D 

^3. 5° Jt^TcDM#® (111) SBlBi:J^<aT&y. E.oAB03M^D::^:^:ij-f 
h^it (A=Bi, Pb, Ba, Sr, Ca, Na, K , #±jli7C^(D VN-rtl75)\ B =Ti. Zr 
, Nb, Ta, W , Mn, Fe, Co, Cr(Z)V^■m*^) ^M^t ^mmn^^MiL^ 

(#iHi2) mmrmmmitzf^^-f-m. ^')v^h.m. zf^^^^mm. >ru 



5 0 
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(#iHi 4) mmmmmjkx:^mumMM(D'^t>mmTmnm(Drizm^^nf:Lii-^ 
-Jit. 

(#sai 5) mmmm'i^zf^ ^ iimmr^mm(Dmizitmm^-^v r :^ ^ )imii^m 
(Ill) SBiBi:&fi*^ffriB^#f*:»«®±®®stt^rBi*^e>2. 3* jgATfcM 

mmmimmm^/'^^-=-y'if-t^:r.tiz^ taiB±spsM(^T:&ic^-v>'N° 

(#fBl 8) Btf|B!tMS#:'Mli> MOCVD, MODm'^^m(Dy^\^ 

y:^ym. \^)\y^jimm^m(D:7.}^y7tym<D\>^-rnii^<D^:m:^miz^*jm^-^ 
ti^zn^nmt-t^i^mi nzmm(D^mi^mm(Dm^i^:^mo 
(#iBi 9) ^mi^mm<D±:^.izmmm^mm'r^j:nt. 

mMimmm(D±izmmm^m^'t^j:mt. 

mMmmm(D±izm i mmm^mm-t^nimii. 

mm. (A=Bi, Pb, Ba, Sr, Ca, Na, K , #±?li7U^CD V^1•tl*^ B=Ti, Zr, 
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mmm 1 S: >'^° ^ - - > ^-r S ^ C j: y . t5fB±g|S«^® T (C =3|r -v /i 

(Hmz 0) mm^mni^Mlt. Ir$:'^t^;tav-X$:MV^-5>MOCVD, Ir^ 
S M O D S: « V > T :^ fcf > :t V N T tl IC J: y $ 4x S Zl i: S: i: -t 

(#fB2 1) mm^mmi^m^m^'t^jimit. 

mmmm^umm(D±izm^'r^n:mt:. 

miz^<') Iff fHH 2 mmm fj^^ir^ mmmmm^unM izy^-^-t^jimt 

Striae 2 tJft&IB^Sim^M ^rSO^t- S i: 

5: $ e> tc;tt-§ z. t -^nrnt-t^^m 1 7 nmftm 2 1 (Z) vN-fti;&^icsB«(X)^# 
(#fS2 4) ^mi^mM(D±:Bizmmm^m^-t^j:mt. 



5 2 
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jiSMic (111) m\^^m-t^^u>(y^Q o%i;A±^ti^mniiiim^Mo 

(Mm 2 5) mBmmmi^m^mmMocyDiz^i)m^^^^(Dmnmmmiii^ 
M(D^Mum^ 6 0 0-6 5 ox:(DmicmM-t^z.t.^!^mt-t^^mi # 

122 0. #la2 4®v^•rtl*nc|B«(^^##^g®$git:;^^o 

r hS: distil ^S#iai 7BM#gB2 6©V^-rtl}6^^C|B«®^##:^S<Z)$^^^^ 
(#fB2 8) ftfia?B«PMi: LTr;b^:^S:?^^f SZli:S:#:mi:t-S#fai 7 
(#IH2 9) t«fHT;i/^Thli, ttffa^^^««c<OMS$: 1 0 0°CJ^T{C|g^LT 

(#133 0) iyfBTais«M«, (111) mm:&&.f)mm^mi^mm(Dmm±m 

#iB 1 9 xtt#SB2 4 iznm<D^mi^mMo)mm:^m. 
(#fB3 1) rmMMmm:^tJ^mmmmm<D^-^Bum^^^^iy^Tmmm(Driz 
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mo 

[0 2 6 1 ] 
[0 2 6 2] 

mmm-^ib^o. ? 9 nmje^T<^m^M©±ic (1 id leiRi^iniTb^^^ 

TVN-5®T% -e®TSI5S®(Z)J:{C?^^$tlS^M«^!|cM© (ill) ifil^I^I^S: 
[0 2 6 3] 

s^jtc, ^^j-^i/^izi3\^^xr3nm±izm^^n^^mmi^S(^ d 1 d 

[0 2 6 4] 

■^^Mi|8^3b^ ?j 5 rmmmtim^i'. -e <z)±icm o c v d ^stc j: »j s^aisf*:^ 

?^Bg-tszii:ic^ (111) m\^^mir^cfu^y^Q o%pj.±^ti^mn 

mi] 
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mmm i ) t-^So 

[02] 

S2(a) , (b) tt, :^^m(D^immmmKm^^mii^mmo)mmjLm^m-t 

[03] 

03 (a) , (b) ^^m(Dmimmmmiz^^^mi^'mm(Dmmj:m^^'r 

[EI4] 
[0 5] 

0 5li, :*:^^®millJ6?^«lJC'e^S^#f*:^@<DSgJgX®S:a^-r»T®0 

[06] 

0 6li, :*:ie^®||l|gi6?^M{C#€»^#^^fi(^)igigXSS:^-rra0 

®6) ■e2>So 

[0 7] 

0 7lj:, :/^^-i-TfPSM® (111) @2l6l3iSl^-^(Z)Sg«S^#'[4$:^-r 
S!l^0T'^-5o 
[0 8] 

0 8li, ^«M®^ffi5|fi^®^VA(Diti^&^-r0T'^So 

[09] 

09 li, ?50S(Z)^®5ifi$ ii, mmm±icmm^n^pm<D (1 1 d 121^17^ 

[010] 

01 oli, pzT^mmi^mcD hid m\^m^^-'!^<Dmmm^^^^^ 

[011] 

01 Ui, ^«M±JCPtm^:^LT?^^$tlS PZTm 
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0) (1 1 1) m\^:^i<Lii(Dm^^m^mv&^o 

[012] 

012tt. AI^Xi^3::^^;l/^i^-^CoV^Tv Ir K- :^ h P Z T Sr^tt" -S ^Sr^/N"^^ 
^©^^v'x-e/^OTPtTglSS^® (111) m\^m^^mt:lr\^-':fhPZT^ 

m-t^^^j^ty^o^^^^^i/^KDrptrmnmo) (i i .d m\^m^^mt:it^ 

mi S\t. irK~:;''hPZTi:iry >K-^NPZT(0 (ill) m\^m^^ 

mi 4] 

mi4ii. :$inm(Dmi<Dmmmmizm^ABo^mmum(^m^^^^m-tm 

[015] 

015ti, Ir K-:/h PZT$:;fr-g>^^/^t^^®Qswi:, IrT>F-.:;^hP 
Z T ;fir f =3p ^ >> >jr Q swo 0 T' -5 0 
[016] 

01 6ii, :^nm<DmimmmmK^^^^/^iy^<DmBb-Bm^mnm!^^ 

[017] 

017li, Ir K-^h PZT^r^tt-S^-vAi/^^, IrT> F-:^ h P Z T S: 
[018] 

01 Sli. PZTiH[Bi:5^CD-mil^abit lgS:a)K#$:^-r0T'&'5o 
[019] 

0 1 9 ti, P Z TBB[^a^fic^T^li:ma!gS[(^K^&^•r0T'&S. 

[02 0] 

02 ott, 1 T 1 c:tr^^-vAi/^T'® 2 3 o°c^'-^m.(DBi^m^wi'rmv 

[02 1] 
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BI2 lit. :^^m(Dm2mmj^mizm^^^mi^mmizmm^n^mmmi!)Uv 

v^Titi^LfeIr (111). xmmm^m<Ditmmv:&^o 
[m22] 

[023] 

12 2 3 (a) It. h*^^*-r-5^^AS/^©m®EI, EI2 3 (b) i±, p 

[02 4] 
[02 5] 

■ 1112 5 (a), (b) ^|§0^<D||3||igJ^ffiJC'0^S^#^|i:ig«CDggitX®$:^t- 
I^M0 (-e^l) T'&;5o 
[026] 

02 6(a),(b) li, :^mm<DmsmmMmizWi^^mi^mm<Dmmj:m^^-t 

[02 7] 

02 7(a),(b) 2^|gg9(Z)||3||igJ^ffilC'0^S4^##:^MCD5SjgXSS:^-r 
^®0 (■e(D3) Tfe<5o 
[02 8] 

02 8(a),(b) :^^m(Dmsmmmmi::m^^mi^mm.<DmmiLm^m-t 

»Tffi0 (^©4) T*fe-5o 
[02 9] 

02 9(a),(b) it. ^mM<7)m3mmmmiz'm^^m<^mm(^mmn:n^B-t 

[030] 

03Oli, 2^l§^g(Z)||3^i6?^M{C-0^S^##:^e®$g5tXSS:^-tWTffi0 ( 
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CSS 1] 

®3i(a),(b) it. :^^m<Dm^mmmmic^^^mi!iiimm(Dmmj:m^^t 
mmm i) t-^So 
ms 2] 

igi3 2(a),(b) li, :$imm<Dm4Mmmmiz^^^mi^mm<DmMJim^B-t 
mmm (■€■©2) t-^-So 

[^33] 

S3 3(a),(b) it. :$imm<Dm4mmmmizWi^^m^mm(Dm'MJim^B'r 

[gI34] 

03 4(a),(b) li, 2^^^(Z)||4|^Sfe?^^{C'0^Sif£ag[^^®®Sgjtxa$:^t- 

mmm (-e(Z)4) t-^s, 

[03 5] 

13 3 5 tt. :^^m(om4mmmmK'^^^mi^mm(Dm'^jm^m-tmmm ( 
4--^~hmmm, 5 a~5 c->:f- hs®, e-mmmmm:. v a, 7b-n 

M:^M^^£i!cM^^, 8 a, 8 b - p M^M^JiSfClUlIc, 1 1 -JiraSifiii^l^, 12 
-Tilic. 12a -TiO ^ 1 3 -H 1 <D#«1K, 13a -^^r^ A$/^TgP«® 

, 1 4 -^^^m^iM, 1 4 a-^^j-^ty^mmi^m. 1 5-^2(Dmmm. is 
a-dp^A^>^_has«@, 1 6-^-v7\°e/^^^«ei^M, n-mmmmm. i 

7a'-7e-zi>^^ |>jj>-;i/, 1 8 a~l 8 e ^ 1 9 -^^bRS 

lh$6iS^|^. 1 9 a -n^^^ h;j>-;i/, 2 0' a ~ 2 0 d -r;!/^ -^^^ A@H^. 2 
Oe-#«A^yK, 5 1 -^U 5 2 -^^^^^HM^M, 5 3 h 

mmm. 5 4 a, 54 b->!f-h«;^, 5 5 a-S 5 c-^M^raM^, 5 7 
-ijA-mBB. 5 8 a~5 8 c-zi>^^ >;Jn-;1/, 6 0 a ~ 6 0 c -^mffi 

ei'-mm^^mm. 6 2, e 2 a-^^y'«yT;*^5?;i/M. es-m-fb 
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m±mmm. 6 4.'"mmmmMm. 6 5, 6 s b i ^mi^, ee-mmmi^ 
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